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Outcomes in Patients with Mild Traumatic Brain Injury with No
Significant Radiological Findings
Sanobar Pitafi, Farhad Ali Bhutto, Talha Bhatti, Shuja Shaukat, Umair Sharif,
Atiq Ahmad Khan, Waseem Asif

ABSTRACT:

Objective: To determine the functional outcomes in patients presenting with mild traumatic brain injury
(mTBI) without significant radiological findings and to assess symptom improvement at follow-up.
Methodology: A prospective observational study was conducted in the Emergency and Neurosurgery
Department of Shaheed Mohtarma Benazir Bhutto Trauma Center (SMBBIT), Karachi, Pakistan, from June
to November 2025. A total of 264 patients aged 18-50 years with mTBI, no significant CT findings, and
presentation within 24 hours of injury were enrolled using non-probability sampling. Demographic and clinical
data, including mechanism of injury, comorbidities, medications, and work absence, were recorded. Functional
outcomes were assessed using the Extended Glasgow Outcome Scale (eGOS). Follow-up at 2 and 6 weeks
was stratified by initial eGOS score. Chi-square and Fisher’s exact tests were applied, p value less than 0.05
was marked as significant.

Results: The mean age of patients was 37 years, and males accounted for 82.2% of cases. The median eGOS
score was 7, and 70.8% of patients had mild disability. At 2-week follow-up, headache (97%), absence from
work (73%), and vomiting (39%) were common symptoms. At 6 weeks, 72% of patients reported difficulty
concentrating.

Conclusion: Functional outcomes in mTBI patients were generally favorable; however, persistent symptoms,
including headache, vomiting, and concentration difficulties, persisted during follow-up.

KEYWORDS: Extended Glasgow Outcome Scale (eGOS), Functional outcomes, Mild Traumatic Brain
Injury (mTBI),
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Patients are frequently told that their symptoms will
go away in a few days since mTBI is thought to be
a benign, self-limiting injury. This “mild”
classification, however, masks considerable
complexity. Moreover, there are numerous causes
of persistent symptoms following an mTBI that are
not always related to physical brain injury. Patients
are surviving greater injuries and becoming
increasingly dependent on their families, hospitals,
and long-term care facilities as a result of
advancements in supportive care.* Withdrawal of
treatment is responsible for up to 70% of early
fatalities from traumatic brain injuries.” Many of
these individuals, meanwhile, had a reasonable
chance of recovery. For early decision-making, a
trustworthy prognostic indicator would be helpful.
The most commonly used outcome measure in TBI
clinical studies is the Extended Glasgow Outcome
Scale (eGOS).® Depending on the goal of the study,
there are various ways to administer the eGOS.

In Pakistan, there are over 300,000 new cases of
TBI every year, with road traffic accidents, falls,
and violence being the main causes.’ Particularly in
primary care settings in this region, there is a
scarcity of research related to post-mTBI outcomes.
Although cognitive and neuro-behavioral sequelae
are generally self-limiting and reasonably
predictable, a subset of patients continues to
experience persistent symptoms. The Extended
Glasgow Outcome Scale (eGOS) has been used
globally to quantify functional outcomes and may
estimate the persistence of lasting symptoms. The
rationale for this research was to assess persistent
symptoms and identify symptom improvement
using eGOS. Hence, the objective of the study was
to determine the functional outcomes in patients
presenting with mTBI with no significant
radiological findings. We also determined the
frequency of mTBI and the rate of symptom

improvement at follow-up.
METHODOLOGY

A prospective, observational study was conducted
in the Emergency and Neurosurgery Department of
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Shaheed Mohtarma Benazir Bhutto Trauma Center
(SMBBIT), Karachi, Pakistan, from June 2025 to
November 2025, after obtaining approval from the
Ethical Review Board (IRB-000174/SMBBIT
/Approval/2025). The sample size was calculated
using the OpenEpi sample size calculator, which
yielded 264, with an estimated prevalence of mTBI
of 78%, a confidence level of 95%, and a margin of
error of 5%.% The non-probability convenience
sampling technique was utilized. Patients aged 18—
50 years presenting to the emergency department of
SMBBIT within 24 hours of injury with mild
traumatic brain injury (mTBI) and no significant
CT scan findings were included. Patients were
excluded if they had positive radiological findings;
a Glasgow Coma Scale (GCS) score <13 at
presentation or a decline to <13 during
hospitalization; did not provide informed consent;
were intoxicated at the time of injury; had a history
of psychiatric illness; had severe non-neurosurgical
or life-threatening systemic injuries; were
pregnant; had non-salvageable brain injuries; had a
language barrier; or were lost to follow-up.

All patients presenting to SMBBIT who fulfilled
the inclusion criteria were enrolled in the study
through a complete history and physical
examination done by emergency doctors and
neurosurgery residents on duty. CT scans were
performed by designated technicians working in
the setup. Neurosurgery residents assessed imaging
findings while on call, with a radiology consultant
available for supervision. Patients with a Glasgow
Coma Scale (GCS) score of 13-15 and no
abnormalities on CT scan were observed and
subsequently discharged. They were then followed
up at 2 and 6 weeks to assess functional outcomes
and the progression of symptom improvement. This
is a standard follow-up protocol in our setup, so
there was no extra financial burden on the patient
or family. All data were entered into a structured,
self-designed proforma completed by the principal
investigator. Demographic data, including age,
gender, and employment status, were recorded,
along with clinical data such as mechanism of
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injury, time of presentation, comorbidities, current
medications, and time away from work due to
mTBI. Mild TBI is defined by a GCS score of 14 or
15 at presentation and one or more of the following
symptoms: <5 min loss of consciousness, impaired
alertness, or memory. The functional outcome is
assessed using eGOS. The eGOS is designed to
determine disability severity on a scale of 1-8,
categorized into death, unfavorable, and favorable
outcomes. An unfavorable score of 2—-6 denotes a
moderate to severe disability. A favorable score of
7-8 indicates mild disability or even complete
recovery to the pre-injury state, such as the ability
to work without assistance and to resume
participation in social activities.

Data was entered and analyzed in IBM SPSS
version 27. Continuous variables were reported as
medians and interquartile ranges (IQRs) due to data
skewness. The categorical variables were reported
as frequencies and percentages. Stratification of
baseline and clinical data with eGOS was done.
Similarly, the follow-up data from 2 and 6 weeks
were also stratified with the initial eGOS. Chi-
square and Fisher’s exact tests were applied to
assess the association between functional outcomes
(measured using eGOS) and baseline and clinical
factors, as well as follow-up results. A p-value of
<0.05 was considered significant.

RESULTS
Among the 264 patients included, the mean age was
37 years. Male patients were predominantly
affected (n: 217, 82.2%). More than half of the
patients were employed full-time (147, 55.7%),
followed by part-time employment (67, 25.4%).
Patients suffered from mTBI mainly due to road
traffic accidents (RTA) (148, 56.1%) and assault
(71, 26.9%). Most patients presented between 30
minutes and 24 hours after the incident (167,
63.3%). Diabetes was present in 71 patients
(26.9%). Of 264 patients, 193 were using
analgesics at the time of assessment. The median
number of workdays lost was 3 (IQR: 1-9). We
observed a median eGOS score of 7, with 187
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(70.8%) patients classified as having a favorable
eGOS (Table I).

Table I: Baseline characteristics of the patients

Characteristics Median / Int::?llgl:l;tlle
Frequency Percentage
Age (years) 37 37-43
Gender Frequency Percentage
Male 217 82.2%
Female 47 17.8%
Employment status
Unemployed 44 16.7%
Student 6 2.4%
Part-time 67 25.4%
Full-time 147 55.7%
Mechanism of injury
Road traffic accident 148 56.1%
Fall 45 17%
Assault 71 26.9%
Presentation time
<30 minutes 97 36.7%
30 minutes — 24 hours 167 63.3%
Comorbidities
Diabetes 71 26.9%
None 193 73.1%
Current medication (analgesics)
Yes 193 73.1%
No 71 26.9%
Number of workdays lost 3 1-9
¢GOS value 7 6-8
¢GOS functional outcome
Favourable 187 70.8%
Unfavourable 77 29.2%

Table II summarizes the details of the relationship
between baseline and clinical factors and the
functional outcome (eGOS). Age (p <0.001),
gender (p <0.001), employment status (p <0.001),
mechanism of injury (p <0.001), presentation time
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(p = 0.003), and comorbidities (p = 0.002) were
found to be statistically significant. Generally,
patients aged 31 to 40 years had favorable eGOS
scores. Male patients had better outcomes than
female patients (89.3% vs. 10.7%).

Table II: Relation of baseline and clinical factors with the
functional outcome (eGOS)

Similarly, full-time (58.8%) and part-time (29.9%)
employed patients showed more favorable
outcomes. Moreover, patients who were employed
full-time (48.1%) and unemployed (33.8%) had
unfavorable outcomes.

Patients who suffered from mTBI due to RTA
(59.4%) and assault (31%) had comparatively
better eGOS. Additionally, patients who presented

Categories ¢GOS within 24 hours had favorable outcomes (69%).
p-value Flg}Jre 1 displays the symptoms experienced by
Age Unfavorable Favorable patients at the 2-week follow-up. A total of 193
N:77 N:187 . . )
scores (N:77)  scores ( ) patients took time off work; 103 had episodes of
11-20 0 1(0.5%) vomiting, and 258 reported headaches.
21-30 10 (13%) 3 (1.6%) Figure I: Symptoms after 2 weeks of follow-up
<0.001*
31-40 48 (62.3%) 107 (57.2%)
193
41-50 19 (24.7%) 76 (40.6%) Absence from work 7
Gender
Vomi 103
Male 50 (64.9%) 167 (89.3%) omiting 161 5 Yes
<0.001
Female 27 (35.1%) 20 (10.7%) 258 =No
Headache
Employment
status
Unemployed 26 (33.8%) 18 (9.6%) 0 100 200 300
Number of cases
Student 3 (3.9%) 3 (1.6%)
<0.001*
_ti 0, 0,
Part-time 11(14.3%) 56(29:9%) Figure II: Symptoms after 6 weeks of follow-up
Full-time 37 (48.1%) 110 (58.8%)
250
Mechanism of injury
Road traffi 00 192
oad traffic 37 (48.1%) 111 (59.4%)
accident
Fall 27 (35.1%) 18 (9.6%) <0.001 150
Assault 13 (16.9%) 58 (31%) 100
72
Presentation time
50
<30 minutes 39 (50.6%) 58 (31%)
0.003
30 minutes -24 : 0
ooy 38 (49.4%) 129 (69%) Lack of concentration No symptoms
Comorbidities
—— 13 (16.9%) 58 (31%) After 6 weeks of follqw-up, 192 patients still had
0.022 difficulty concentrating, while 72 had no
0, 0, . . .
None ) L) complaints (Figure 2). Table III includes
*Fisher’s Exact test applied stratification of symptom improvement at 2 and 6
Significant at 5% level of significance WCCkS Of follow—up by initial eGOS.
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Table III: Stratification of improvement of symptoms at 2-
and 6-week follow-up with initial eGOS
Follow-up

Initial eGOS
results p-
2 weeks Unfavorable Favorable value
follow-up scores (N:77) scores (N:187)
Headache
Yes 73 (94.8%) 2 (1.1%) 0.062*
No 4 (5.2%) 185 (98.9%)
Vomiting
Yes 37 (48.1%) 66 (35.3%)
0.071
No 40 (51.9%) 121 (64.7%)
Absence from work
Yes 64 (83.1%) 129 (69%)
0.022
No 13 (16.9%) 58 (31%)
6 weeks of follow-up
Lack of 64 (83.1%) 128 (68.4%)
concentration 0.022

No symptoms 13 (16.9%) 59 (31.6%)

*Fisher’s Exact test applied

Significant at 5% level of significance

Among patients who took time off work after 2
weeks of follow-up, 64 patients initially had
unfavorable eGOS scores, while 129 had favorable
eGOS scores (p = 0.022). After 6 weeks of follow-
up, 64 patients initially experienced
concentration difficulties had unfavorable eGOS,
while 128 patients had favorable eGOS (p = 0.022).

who

DISCUSSION
Since the majority of patients with TBI are young
and economically productive, this condition poses
a significant public health cost.” Unfortunately, TBI
is a spectrum of disease entities, making it difficult
to define “best practice” and forecast results.!® The
current study determined functional outcomes
using eGOS in patients presenting with mTBI and
the improvement in symptoms at follow-up. We
found that the average eGOS score was 7, with
70.8% of patients classified as having a favorable
eGOS, indicating mild disability. After two weeks
of follow-up, 129 patients with mild disability and
64 patients with moderate disability took time off
work. Following a six-week follow-up, 128
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patients were mildly disabled, 64 patients were
moderately disabled, and had trouble focusing.

A prospective study reported a median eGOS score
of 7, which is consistent with our results.!! In a
study from Norway, 92 mTBI patients had
persistent post-concussion symptoms after 3 to 18
months, due to which 43% were absent from
work.'"! Similarly, a study from the Netherlands
detected neurological issues, including post-
concussion syndrome, in 6.3% of mTBI patients
after 6 months.!? In our study, 192 patients
(72.73%) reported difficulty concentrating at 6
weeks of follow-up. In comparison, a prospective
study estimated that almost 35% of mTBI patients
had concentration problems at 3 months of follow-
up.!® Evidence from Iran suggested that age, GCS
score, pupillary light reflex, and ICU length of stay
were predictors of TBI outcomes among TBI
survivors, using eGOS cut-off values.!* Study
conducted in Norway deduced that in TBI patients
with a GCS score of less than 13, two-thirds
showed good recovery, while one-third had poorer
outcomes.” Significantly, there was a lot of
change, mostly improvement, in the eGOS score
between 6 and 12 months, which calls into question
the use of the 6-month outcome as an arbitrary
endpoint in research.'”> Research from Sweden
attained results showing women suffering from
greater disability as compared to men.'¢
Contrasting results were seen in the current study,
with males suffering more. Studies from Karachi,
Paris, and India also found that males were more
commonly affected.!”"

Baseline patient features and sociodemographic
variables may also influence recovery following
mTBI. Factors including age, sex, education level,
marital  status, environment, and
employment or retirement status may affect the
course of rehabilitation and the likelihood of
persistent poorer
cognitive results following brain injury have been
linked to lower educational achievement, which

housing
symptoms. For

example,

may indicate reduced cognitive reserve. Numerous
studies included various prognostic indicators, such
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as trajectory-based stratification, two eGOS
scoring methods, and the Full Outline of
Unresponsiveness (FOUR) score.***?! To improve
outcome prediction in mTBI, future prognostic
modeling may benefit from incorporating
biomechanical measurements, genetic
susceptibility markers, and neuroinflammatory
signals, in addition to current clinical guidelines.?
Attempts to go beyond conventional -clinical
features and to incorporate advanced analytics,
machine learning, and electronic medical records
could help with precise diagnosis.”> These
frameworks might combine clinical phenotypes,
neuroimaging, and biomarkers to improve clinical
management, resource allocation, and referral
tactics.”> However, gathering data from “notional”
electronic health records presents difficulties,
which raises questions about the necessity of
continuously updating models when depending on
previous assumptions.*?

The study’s strength was that we followed patients
at two time points, which was arduous but enabled
thorough tracking of symptom improvement.
However, limitations were also present. Due to the
observational study design, selection bias was
imminent. In addition, we cannot generalize the
results because of single-center research.
Randomized trials should be the primary focus of
future research to understand better how resource
availability affects TBI outcomes. Furthermore,
the six-week follow-up period may have been
insufficient to detect meaningful variations in
results that might have emerged over a longer
period. Recovering from a TBI can be a lengthy
procedure, and significant variations in the
outcome could appear months or years after the

initial accident.

CONCLUSION
Patients with mTBI generally had favorable
functional outcomes; however, symptoms such as
headache and vomiting persisted at two weeks, and
concentration difficulties remained at six weeks. A
substantial proportion were unable to return to
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work, adversely affecting their quality of life.
Further multicenter studies are needed to address
gaps in post-discharge follow-up care and to
improve the generalizability of the findings.
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